The obJective of the follow1ng experiment was to examine the effect of light exposure on horizontal transmission of Salmonella typhimunum m weaned pigs. Twenty crossbred pigs (average BW = 15 kg) were housed m ISolation rooms (1 0 p1gs/room) and random ly ass1gned to one of two lighting regimes. Low (8 h light, 16 h dark) or High (16 h light, 8 h dark) Pigs were adjusted to the1r respect1ve llghtmg treatments for six days and on the seventh day, two random ly selected p1gs/room orally moculated w1th 5 ml of tryptic soy broth contain1ng 18 x 10 8 cfu Salmonella typhtmuriumlml. Rectal swabs were collected from each p1g da1ly over the next e1ght days for direct plating and plating following 24-h enrichment. On day nme, followmg moculat1on of the seeder p1gs, all p1gs were euthan1zed and necropsied . Lummal contents were collected from the 1leum, colon, cecum and rectum (quantification and qualification of Inoculated stra1n) and tissue samples collected from the above gut segments as well as the tons1ls, 1leo-cecal lymph nodes, spleen and liver (qualification only). The number of recta l swabs positive for the inoculation stra1n
Introduction
Prev1ously research conducted by our laboratory demonstrated light exposure Influenced fecal shedding of E coli 0157 H7 1n feedlot cattle (Ednngton et al , 2006) and that melatonin was likely involved in population dynamics of this pathogen (Edrington et al , 2005) . The 1dea that hormones are mvolved in m1crobial systems 1s not a new one as others have demonstrated the mvolvement of the catecholam1nes in a bacterial quorum sensing system used by E colt 0157 H7 (Sperandio et al. 2003) Melatonin, produced by the p1neal gland, plays a role in a number of phys1olog1cal processes mcluding the control of biological rhythms , immune response cell proliferation and diVISIOn (Kvetnoy et al , 2002) Based on our prev1ous research examining the role of light exposure and hormones assoc1ated with light exposure on foodborne pathogens, we des1gned an expenment to examine the effects of llghtmg on horizontal transmission of Salmonella typhimurium m growmg p1gs We hypotheSIZe that reducing the amount of light exposure should mcrease melatonin secret1on thereby stimulating the 1mmune system and reducing the susceptibility of p1gs to Salmonella transmission and colomzat1on Fecal samples were collected from all p1gs on day 1 and plated on brilliant green agar containing novobiocin and naladixic acid (25 and 20 IJg/ml, respectively; BGANN) to screen for the presence of antibiotic resistant wild-type Salmonella prior to experimental infection. Feed and water were provided for ad libitum consumption throughout the experimental period. On day 7, two randomly selected p1gs per room were experimentally-Infected with 18 x 1 o-a cfu/ml Salmonella typhtmurium via oral gavage and returned to their respective rooms. The challenge strain of Salmonella was made res1stant to novobiocin and nalad1xic acid. Rectal swabs were collected daily for 9 days followmg inoculation of the seeder pigs and then all p1gs were humanely euthanized and t1ssue and lum1nal contents collected from the ileum, cecum, colon and rectum Tissue samples were also collected from the ileocecal lymph nodes, tonsils, spleen, and liver for qualification of Salmonella. Body weights were recorded at the beginning and end of the study. Fecal samples and lummal contents (1 g) were serially diluted, plated on BGANN agar and mcubated overn1ght (24 h, 3]0 C).
Tissue samples were ennched 1n tetrath1onate broth (24 h, 3r C) followed by a second enrichment 1n Rapport-Vassilid1s broth (1 00 1-11 in 5 ml, 42° C, 24 h) prior to platmg on BGANN for qualltat1ve determination of the challenge strain. Daily fecal shedding data were analyzed as repeated measures usmg the MIXED procedure of SAS (SAS lnst. Inc., Cary, NC). Chi-square analysis us1ng the FREQ procedure of SAS, was used to determine influence of treatment on qualitative bactenal enumerat1on of tissue samples. Salmonella populations in luminal contents and BW were subjected to analysis of variance appropnate for a completely randomized design Least square means were compared usmg Duncan's mean separation statement when sigmficant (P < 0 05) differences detected.
Results
Prior to challenge with the experimental Salmonella stra1n, all rectal swab samples were negat1ve for wild-type Salmonella capable of growth on BGANN· The number of rectal swabs pos1t1 ve for the challenge stra1n of Salmonella m p1gs exposed to the seeders 1s presented by day m F1gure 1
Salmonella shedding was detected in the rectal swabs of more p1gs exposed to 16 h of light dunng the first six days of the experiment. When averaged across the expenmental period, Salmonella sheddmg (as detected by d1rect plating of rectal swabs) was higher (P < 0 01) in pigs exposed to 16 versus 8 h light (Table 1) Populations of Salmonella 1n the lum1nal contents of the ileum, cecum, colon and rectum were mostly undetectable or very low following serial dilution and therefore were not analyzed statistically Table 1 presents the percentage of lummal content samples and t1ssue samples that were Salmonella pos1tive followmg ennchment A greater (P < 0 OS) percentage of colon and rectal contents were Salmonella positive in pigs exposed to 16 h of light and a s1m1lar trend was observed for cecal (P = 0.07), but not ileal contents (P > 0 10). A greater (P < 0 OS) proportion of !Issue samples collected from the 1leum and colon were Salmonella positive in pigs exposed to 16 h of light compared to those rece1v1ng 8 h of light exposure.
Body weights were s1m1lar among treatments at the beginning and end of the expenmental penod w1th pigs in both treatments gammg an average of 4 kg BW ( 
Discussion
In the United States, virtually all swine production occurs indoors in environmentally controlled buildings, with light exposure closely regulated. In most species, pineal melatonin production increases at the beginning of darkness and peaks most often during the middle of the night (Bubenik 2002) . Taken together, controlling light exposure as a means to regulate melatonin production may have practical application. By decreasing light exposure we hoped to increase melatonin concentrations and subsequently reduce Salmonella colonization. Results of the current research confirmed our hypothesis that varying light exposure may be a viable means to reduce· horizontal transmission of Salmonella among growing pigs. Whether the differences observed in this study are a result of increased melatonin, stimulation of the immune system or other factors is unclear. Determination of serum melatonin concentrations is currently in progress. The GIT is a major producer of melatonin (Bubenik 2002) and GIT melatonin has been suggested as playing a protective role in GIT disorders such as irritable bowel syndrome and gastroesophageal reflux disease (Talley 1992) , intestinal colic in newborns (Weissbluth and Weissbluth, 1992) , and gastric mucosa ulceration by its antioxidant action, immune system stimulation and by fostering microcirculation and epithelial regeneration (Bubenik 2001 ) . Possibly one or a combination of the above melatonin-induced responses might explain the differences observed in the current research.
Conclusions
While the effects observed in the current study are modest, they indicate further research is warranted. Increasing the numbers of animals used and thereby the sensitivity and ability to detect differences, may yield more insight into the effects of lighting exposure and melatomn concentration on pathogen populations. Manipulation of light exposure to growing pigs may provide the producer with an economically viable alternative for reducmg Salmonella transmission and carnage. Obviously, although no differences were observed for BW gain among treatments in this research , changing lighting in a commercial setting could have substantial effects on performance and will need to be examined further.
